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WEB FEED CONVEYOR ASSEMBLY IN A 
WOODEN I-BEAM ASSEMBLY MACHINE 

AND WEB FEEDING METHOD 

RELATED APPLICATIONS 

The present application is a continuation-impart of appli 
cation Ser. No. 08/147,526 ?led Nov. 5, 1993, now US. Pat. 
No. 5,501,752, entitled “Wooden I-Beam Assembly 
Machine and Control System Therefor” assigned to Globe 
Machine Manufacturing Company, Tacoma, Washington, 
the assignee of the present invention. 

BACKGROUND ART 

The present invention relates to improved apparatus for 
making a wooden I-beam apparatus and method of making 
a wooden I~beam from a pair of wood ?anges and web 
members interconnecting the ?anges and, more particularly, 
to improvements in the web conveyor assembly for feeding 
a bottom web member in a web hopper stack into the 
assembly machine. 

DISCLOSURE OF THE INVENTION 

In my aforementioned co-pending ’526 application, there 
is disclosed a wooden I-beam assembly machine for use in 
a production line for manufacturing wooden I-beams 
wherein a pair of grooved ?anges are conveyed along 
opposite left and right sides of a train of wooden web 
members and converged so that the web longitudinal edges 
are inserted into the ?ange grooves. The ?anges are moved 
along left and right hand chutes of the assembly machine 
with plural vertical ?ange drive rolls engaging the wider 
?ange faces for improved traction. These ?ange drive rolls 
and the chutes are mounted to a machine base with a lateral 
adjustment mechanism permitting center justi?ed adjusting 
movement relative to the machine center line. The lateral 
adjustment mechanism utilizes a series of lead screws each 
formed with left and right handed threaded portions engage 
able with a threaded nut attached to each chute. A pair of 
web bottom support rails are adjustable in elevation with 
plural vertical column screws connected between the 
machine base and the support rails. Each of the infeed and 
outfeed ?ange drive rolls, and the web drive rolls, are 
preferably operated with hydraulic motors which are inter 
connected through rnicroprocessor control so as to be moni 
tored and adjusted during production run to achieve sub 
stantially constant output speeds with predictable and 
repeatable drive roll speeds and tension forces. 

In FIG. 14 of my aforementioned co-pending ’526 appli 
cation, there is disclosed a web hopper feeder gate against 
which a stack of webs are maintained within the web hopper 
to allow for controlled sequential feeding of a bottommost 
web in the stack utilizing a lugged web feeder chain assem 
bly depicted in FIGS. 15 and 16 of the ’526 application. The 
lugged chain assembly is mounted between the web support 
rails upstream from the web feeder gate and is essentially 
comprised of a head sprocket rotatable about a laterally 
directed, horizontal axis and directly connected to a hydrau 
lic motor mounted to the left hand one of the web bottom 
support rails. The upstream end of the chain feed assembly 
is de?ned by a small diameter tail sprocket mounted to and 
between the web bottoms support rails. A lugged chain 
assembly is trained around both the head drive and tail 
sprocket and carries a pair of lugs having a web engaging 
face protruding upwardly from the upper edges of the 
bottom support rails when each lug travels in the down 
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2 
stream direction of web conveyance along the upper run of 
the chain feed assembly. 

In the preferred embodiment, the lugs are spaced from 
each other and controlled so that the lugged web feed chain 
system can accept eight feet in length web members without 
mechanical adjustment. A stack of webs is positioned in the 
web hopper feeder de?ned by web side members, the web 
feeder gate, and the web bottom support rails. If the webs are 
eight feet in length, the second lug is positioned to be 
slightly upstream from the web trailing edges. Therefore, the 
tail sprocket is preferably mounted so as to be relocated 
slightly greater than eight feet from the web feeder gate area. 
As the second lug is advanced forwardly into contact with 
the trailing edge of the bottommost web, it advances the 
bottommost web through the feeder gate and then forwardly 
for approximately eighteen (18) inches until the leading 
edge of the advancing web engages a web run-up or speedup 
roll assembly which is normally located about eighteen (l 8) 
inches downstream from the web feeder gate area. 

If four (4) foot long webs are being fed through the 
assembly machine, after the ?rst lug feeds the bottommost 
web through the web feeder gate and into the web run-up roll 
assembly, the direction of rotation of the chain assembly is 
reversed to allow the ?rst lug to reverse direction as the next 
web of the stack is dropped into the feed position. Then the 
chain assembly reverses into the opposite downstream direc 
tion to feed this next web in order to prevent large gaps 
between adjacent webs. In the case of eight feet web lengths, 
however, it is preferred to return the second lug back to its 
home position without reversely rotating the lug feed chain 
assembly. However, in either case, the chain assembly is 
visually both suddenly and violently started and stopped 
which disadvantageously results in shaking and instability 
of the assembly machine. 

It is accordingly one object of the present invention to 
feed webs or other wooden members from the bottom of a 
stack through a feeder gate without sudden starting and 
stopping of the feed conveyor to thereby prevent shaking 
and unnecessary vibration and instability. 

Another object is to control the feeding forces used to 
propel the web or other members from beneath the stack in 
a feed direction. 

Another further object is to replace a lugged chain web 
feed assembly within a chords and webs assembly machine 
with a vacuum conveyor belt to provide for the smooth 
feeding ?ow of webs into the assembly machine. 
A production line assembly machine for manufacturing a 

wooden I-beam from a pair of elongated wooden ?ange 
members and planar wooden web members, in accordance 
with the present invention, comprises a pair of ?ange chutes 
mounted to a machine base for conveying an opposing pair 
of ?anges along left and right hand sides of the machine, 
respectively. A ?ange infeed drive assembly drives the 
?anges along the ?ange chutes. A web conveyor area is 
disposed between the ?ange chutes for conveying the web 
members between the left and right ?ange pairs. A web drive 
system drives the webs in end-to-end relationship between 
the ?ange chutes. The ?ange chutes converge towards the 
machine center line axis to enable the web edges to be 
respectively inserted into the ?ange grooves in joined rela 
tionship to form the beam. A ?ange outfeed drive assembly 
then engages the ?anges of the joined beam to convey the 
same towards the discharge end of the machine. 

In accordance with the present invention, the web con 
veyor area includes a web infeed hopper and a vacuum 
conveyor belt system upon which a stack of webs is adapted 
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to be disposed behind a web feeder gate. In operation, 
suction is applied to the lower face of the bottommost web 
through communicating supply holes formed in the con 
veyor belt resting on the similarly apertured top surface of 
a vacuum supply box. The resulting suction is su?‘icient to 
adhere the lower face of the bottom web to the upper run of 
the conveyor for propelling the web through the feeder gate. 

In the preferred embodiment, the web conveyor area is 
de?ned by a pair of web bottom support rails having upper 
edges supporting the webs in sliding contact. The support 
rails are located between the ?ange chutes. The vacuum 
conveyor belt system includes a vacuum box mounted to 
extend between the support rails. Preferably, the vacuum 
supply box is mounted to the support rails through a series 
of adjustment screw assemblies that provide for vertical 
adjustment of the height of the vacuum box relative to the 
rails. Each screw assembly is individually adjustable so that 
the inclination of the upper conveyor run, relative to a larger 
diameter head pulley about which the conveyor belt is 
trained, may be level or downwardly inclined towards the 
head pulley to promote better shearing action between the 
bottommost web member and the remainder of the stack. 

The vacuum supply box is preferably formed with a top 
plate extending between upper edges of a pair of vacuum 
chamber side plates de?ning the lateral extent of the cham 
ber. The top plate is preferably in the form of a wear strip 
having two groups of vacuum supply holes formed in 
predetermined patterns at longitudinally spaced intervals 
from each other. 

In the preferred embodiment, the aforementioned wear 
strip supply holes are interconnected in selected longitudi 
nally adjacent pairs through a series of slots that enable 
suction to be applied through the wear strip to the conveyor 
belt during periods of non-alignment between the belt sup 
ply holes with the wear strip supply holes. 
The region between the two groups of wear strip supply 

holes is preferably a substantially imperforate region, as is 
the trailing end portion of the wear strip, and both imper 
forate regions are dimensionally located to be disposed 
beneath the trailing end portion of web members of certain 
nominal lengths, respectively, to create areas without suc 
tion. For example, in the case of wooden web members of 
nominal four-foot lengths, the trailing end portions of these 
web members are adapted to overlie the imperforate region 
formed between the two groups of vacuum supply holes. 
This arrangement advantageously minimizes belt wear as 
the trailing end portion of the next-in—line wooden web 
member begins to tilt downwardly onto the conveyor belt as 
the bottom web member travels out from under the stack, 
due to the absence of suction at this trailing end. In the case 
of wooden web members of nominal eight-foot length, the 
trailing end portions of such larger web members are 
adapted to overlie the imperforate trailing end portion of the 
wear strip for the same reason. 

A method of feeding wooden web members into a chords 
and web assembly machine utilizing a vacuum conveyor belt 
system is also disclosed. 

It will be further appreciated that the vacuum conveyor 
system of this invention has separate utility in other types of 
assembly machines not necessarily used in the manufacture 
of wooden I-beams but wherein planar wooden members are 
fed from the bottom of an infeed hopper stack to another 
location or station. 

Still others objects and advantages of the present inven 
tion will become readily apparent to those skilled in this art 
from the following detailed description, wherein only the 
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4 
preferred embodiments of the invention are shown and 
described, simply by way of illustration of the best mode 
contemplated of carrying out the invention. As will be 
realized, the invention is capable of other and different 
embodiments, and its several details are capable of modi? 
cation in various obvious respects, all without departing, 
from the invention. Accordingly, the drawing and descrip 
tion are to be regarded as illustrative in nature, and not as 
restrictive. 

BRIEF DESCRIPTION OF DRAWINGS 

FIG. 1 is a scaled side elevational view of a web supply 
and conveyor system of a wooden I-beam assembly machine 
to which the present invention is directed; 

FIG. 2 is a scaled top plan view of the web conveyor area 
of FIG. 1; 

FIGS. 2A and 2B are side and end elevational views, 
respectively, partly in schematic form, of a screw adjustment 
mechanism according to the invention, with FIG. 2A taken 
along the line 2A—2A of FIG. 2; 

FIG. 3 is a scaled top plan view of a vacuum conveyor belt 
used in the present invention; 

FIG. 4 is an enlarged scaled partial top plan view of a 
portion of the belt of FIG. 3; and 

FIG. 5 is a scaled top plan view of a wear strip used in the 
vacuum supply box of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

FIGS. 1 and 2 are elevational and top plan views, respec 
tively, of a web hopper feed and run-up area 10 within a 
center section of a chords and webs assembly machine of the 
type as preferably depicted in the aforesaid ’526 co-pending 
application, the relevant disclosure of which is hereby 
incorporated by reference herein in its entirety, but particu 
larly with reference to FIGS. 14-16. In pertinent part, a pair 
of left and right hand web support frames or rails 12 are 
supported on a machine base 14 and in turn support a web 
bottom speed-up roll 16 which is located downstream from 
the web hopper feed gate whose position is identi?ed with 
reference numeral 18 in FIG. 1. A series of web bottom drive 
roll assemblies 20 are located downstream from the web 
bottom speed-up roll 16. The structure and operation of the 
web hopper feed, and the speed-up and bottom drive rolls 
16,20 may be identical to the corresponding structures 
disclosed in the ’526 application, except as noted below. 

In replacement of the lugged web chain assembly dis 
closed in the ’526 application, the present invention features 
a vacuum conveyor belt system 22 comprised of a larger 
diameter, motor driven head pulley 24 and a smaller diam 
eter tail idler pulley 26 both rotatably mounted to extend 
between the web support rails 12. A vacuum conveyor belt 
28, provided with a predetermined layout of vacuum holes 
30 (FIGS. 3 and 4 only), described infra, is trained around 
the head and tail pulleys 24,26. The upper run 32 of the 
conveyor belt 28 is supplied with vacuum from a unique 
vacuum supply chamber 34 disposed between the upper and 
lower conveyor runs to create a suction force applied to the 
underside of the bottommost web member (not shown) to 
advance same through the web feeder gate 18. 
The vacuum box 34 is formed from the pair of vacuum 

chamber side plates 36 connected along upper edges thereof 
with a wear strip 38 extending horizontally between the side 
plates, and with bottom and end members 40 attached to 
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extend between the bottom edges of the side plates to de?ne 
an enclosed vacuum chamber. The vacuum box 34 is verti 
cally adjustably mounted to and between the web support 
rails 12 through two pairs of adjustment screw mechanisms 
42, respectively located at opposite ends of the vacuum box. 
More speci?cally, with particular reference to FIGS. 2A and 
2B, each adjustment screw mechanism 42 is comprised of a 
set collar 44 having a horizontal axis 46 from which depends 
a vertically extending threaded rod 48 received in an 
unthreaded vertical opening 50 of a lug 52 formed to project 
inwardly from the inner vertical surface 12a of an associated 
one of the web support rails 12. A pair of upper and lower 
adjustment nuts 54 and 56 are secured to each threaded rod 
48 to bear against the top and bottom surfaces, respectively, 
of the associated lug 52 to allow for manual adjustment of 
the vertical height of the set collar 44. The associated pair of 
set collars 44 at each end of the vacuum supply box 34 is 
adapted to receive the opposite ends of a mounting shaft 58 
extending through the vacuum chamber sideways to adjust 
ably support the vacuum box relative to the support rails 12. 
Although not shown in detail, the outermost ends of each 
mounting shaft 58 and opposite ends of the supply box 34 
may extend through elongate vertical slots within an adja 
cent one of the web support rails 12 permitting unimpeded 
vertical adjusting travel relative to the rail. 

The aforementioned adjustment screw assemblies 42 per 
mit the upstream and downstream ends of the vacuum 
chamber 34 to adjust the inclination of the upper run 32 of 
the vacuum belt 28 in the direction of conveyance. For 
example, the upper run 32 of the conveyor may be adjusted 
in this manner to have a slight downward inclination in the 
direction of the web feeder gate 18. This improves bottom 
web feeding through the gate 18 by providing a better 
shearing action between the bottom web relative to the 
remainder of the webs stacked on top. If desired, however, 
the upper run 32 of the vacuum conveyor belt 28 may be 
levelled in relation to the crown of the head drive pulley 24, 
or tilted downwardly in the direction of the tail pulley 26. 
One of the vacuum chamber side plates 36 is formed with 

a vacuum supply hole 60 (FIG. 1) which provides for 
connection of a vacuum hose (not shown) to a source of 
vacuum such as a low pressure, high vacuum source. 

The vacuum conveyor belt 28, with reference to FIGS. 3 
and 4, is formed with the plurality of punched vacuum holes 
30 along the entire belt width. For reasons discussed infra, 
a series of four vacuum holes 30 extend across the belt width 
at longitudinally spaced intervals. The two inner holes 30a 
along each row are respectively associated with a longitu 
dinally adjacent vacuum hole 30b of the next adjacent pair 
of inner holes, while the two outer vacuum holes 300 are 
associated with a longitudinally adjacent outer vacuum hole 
30d of the next adjacent array. In this manner, the vacuum 
holes are preferably formed in an alternating sequence of 
outer 30c,30d and inner 30a,30b pairs of vacuum holes 
along each side of the conveyor belt 28 in the direction of 
conveyance. 

In the preferred embodiment, the conveyor belt 28 is 
preferably a rubber belt having the system of vacuum holes 
30 punched as %" diameter vacuum holes. The longitudinal 
spacing between the holes 30a,30b and 30c,30d is preferably 
2". The center line spacing between adjacent outer and inner 
holes is 1/z" and the transverse spacing between adjacent 
inner holes 30a is 1" along a belt width of nominally 3". The 
outer vacuum holes 30c,30d are spaced approximately 1/z" 
from the adjacent belt edge. 
The top plate 38 of the vacuum box 34 is preferably a 

Micarta wear strip bolted to the top edges of the vacuum 

10 

15 

25 

30 

35 

45 

55 

65 

6 
chamber side plates 36 and is formed with a series of 
vacuum supply holes 66 (depicted in FIG. 5) that essentially 
duplicate the hole pattern in the conveyor belt 28 to provide 
for vacuum alignment during operation. The longitudinally 
adjacent vacuum holes 66a,66b in the corresponding pairs 
are preferably interconnected with a longitudinal slot 68 in 
the top surface of the wear strip 38 that may nominally be 
of 1A" width and depth. These connecting slots 68 permit the 
vacuum supply holes 30 in the conveyor belt 28 to be 
supplied with suction when there is no direct alignment with 
the holes 66 in the wear strip 38. 

Still with reference to FIG. 5, it will be seen that the 
pattern of supply holes 66 are not formed continuously along 
the entire length of the wear strip 38. Instead, in accordance 
with a unique feature of this invention, two groups of supply 
holes 70 and 72 are formed at longitudinally spaced loca 
tions from each other. The downstream group 70 located 
adjacent the web feed gate 18 is adapted to apply vacuum 
directly to the bottom surface of the leading edge of the 
bottom web member and the spacing between the ?rst and 
second groups 70,72 enables the trailing end of a four foot 
length web to be out of vacuum contact with the belt 28. In 
the case of eight foot web lengths, both the ?rst and second 
groups 70,72 of vacuum holes 66 will provide suction 
contact with the bottom web member while the trailing end 
of the eight foot web will be out of vacuum contact with the 
belt 28. This feature of applying greater vacuum to the 
leading edge or front portion of the web with a lesser degree 
or no vacuum being applied to the trailing and/or rear 
portion of the web advantageously enables the front portion 
of the web member to be held down against the conveyor 
belt 28 under suction force to enable proper feeding of the 
bottom web through the throat of the web feeder gate 18. As 
the bottom web begins to feed from beneath the stack, the 
rear end of the stack will eventually tip down on to the 
conveyor belt 28. Forming of the wear strip with the unique 
hole pattern described hereinabove will allow the rear por 
tion of next in-line bottom web member to contact the 
advancing belt 28 without suction being applied to this rear 
portion which would otherwise create excessive belt wear 
since the leading end of this next in line bottom web is 
restrained by the throat 18 from forward movement until it 
completely rests on the belt surface. 

The foregoing vacuum conveyor belt system 22 may be 
continuously operated at an appropriate speed to advanta 
geously both control the web feeding speed and obtain 
smooth web feeding without the associated undesirable 
shaking and vibration which tended to occur with the 
reciprocating lugged chain conveyor system disclosed in the 
’526 system. 

In the preferred embodiment, the vacuum conveyor belt 
28 is preferably a rough top belt having a high coe?icient of 
friction (e.g., greater than or equal to approximately 0.5). 
However, it will be understood that the invention is capable 
of operation with a smooth conveyor belt supplied with 
vacuum in the manner described above although the rough 
top conveyor belt is preferred as a result of the greater 
traction force imparted to the web members. 

In certain applications, it may be possible to operate the 
above-described conveyor system with the rough belt and 
without application of vacuum. 

The use of a rough top conveyor belt in rough contact with 
the bottom surface of the web tends to result in the genera 
tion of particles from the web adhering to the belt surface. 
However, the feature of placing vacuum holes in the belt 
advantageously results in a vacuum type of self-cleaning to 
maintain good traction with minimal down time. 
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As a further improvement to the chords and webs assem 
bly machine disclosed in the ’526 application, the outfeed 
rolls provided in the ?ange outfeed drive assembly may be 
provided with a knurled vertical surface for increased trac 
tion and reduced clamping force. 

It will be readily seen by one of ordinary skill in the art 
that the present invention ful?lls all of the objects set forth 
above. After reading the foregoing speci?cation, one of 
ordinary skill will be able to e?‘ect various changes, substi 
tutions of equivalents and various other aspects of the 
invention as broadly disclosed herein. It is therefore 
intended that the protection granted hereon be limited only 
by the de?nition contained in the appended claims and 
equivalents thereof. 

I claim: 
1. A production line assembly machine for manufacturing 

a wooden I-beam from a pair of elongated wooden ?ange 
members each having a longitudinal groove formed in one 
of the faces of the ?ange, and planar wooden web members 
having opposite longitudinal edges, comprising: 

(a) a pair of ?ange chutes mounted to a machine base for 
conveying an opposite pair of ?anges along left and 
right hand sides of the machine, respectively; 

(b) a ?ange infeed drive assembly for driving said pair of 
?anges along said ?ange chutes; 

(c) a web conveyor area between the ?ange chutes for 
conveying said web members between said left and 
right hand ?anges; 

(d) a web drive system for driving said webs in end~to~end 
relationship between said ?ange chutes, said ?ange 
chutes converging towards a machine center line axis to 
enable the web edges to be respectively inserted into 
the converging ?ange grooves in joined relationship to 
form the beam; and 

(e) a ?ange outfeed drive assembly engaging the ?anges 
of the joined beam to convey same towards a discharge 
end of the machine; 

wherein said web conveyor area includes a web infeed 
hopper and a vacuum conveyor belt system, upon which a 
stack of web members is adapted to be disposed in the 
hopper behind a web feeder gate, for applying suction to a 
bottom surface of the bottommost web to thereby advance 
the same through the web feeder gate through the traction 
force generated by the suction applied through the advanc 
ing belt. 

2. The production line assembly machine of claim 1, 
wherein said web conveyor area includes a pair of web 
bottom support rails located between the chutes, said 
vacuum conveyor belt system including a vacuum box 
mounted to extend between the support rails. 

3. The production line assembly machine of claim 2, 
further comprising means for vertically adjusting the height 
of the vacuum box relative to the support rails. 

4. The production line assembly machine of claim 3, 
wherein said adjusting means includes a plurality of adjust 
ment screw assemblies, each adjustment screw assembly 
including a threaded adjustment rod portion mounted to one 
of the vacuum supply box and a web support rail, and an 
adjustment nut portion, threadedly engaging the adjustment 
rod and mounted to the other of the vacuum supply box and 
the support rail to provide for relative adjusting movement. 

5. The production line assembly machine of claim 2, 
wherein said vacuum supply box includes a top plate on 
which is disposed an upper run of the conveyor belt, a series 
of vacuum supply holes being formed in each of the top plate 
and conveyor belt to apply suction against the lower surface 
of the bottommost web member. 
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8 
6. The production line assembly machine of claim 6, 

wherein selected ones of the vacuum supply holes in the top 
plate are interconnected to each other through a slot which 
permits vacuum to be continuously supplied to the conveyor 
belt when the conveyor vacuum holes are out of alignment 
with the top plate vacuum holes. 

7. The production line assembly machine of claim 6, 
wherein said vacuum supply holes in the top plate are 
arranged to provide a greater amount of suction force against 
a leading end of the bottommost web member. 

8. The production line assembly machine of claim 7, 
wherein two groups of vacuum supply holes are formed in 
the top plate in longitudinally spaced relation to each other. 

9. The production line assembly machine of claim 8, 
wherein the two groups of vacuum supply holes are spaced 
a su?icient distance from each other such that a trailing end 
portion of a web member of predetermined nominal length 
is adapted to be disposed, in the feeding position within the 
stack, between said ?rst and second groups such that little or 
no suction is supplied to said trailing end portion. 

10. The production line assembly machine of claim 8, 
wherein said top plate includes an imperforate region 
formed in a trailing end portion of said top plate upstream 
from the said two groups of vacuum supply holes, and 
wherein the trailing end portion of web members of a second 
predetermined nominal length are adapted to be juxtaposed 
over this imperforate section in the feeding position. 

11. The production line assembly machine of claim 1, 
wherein vacuum is supplied to the vacuum conveyor belt 
system through a low pressure, high volume source of 
vacuum. 

12. The production line assembly machine of claim 11, 
wherein said source of vacuum is plant vacuum. 

13. In a machine for manufacturing wooden products 
which are formed in part with planar wooden members, the 
improvement comprising a planar wooden member infeed 
hopper and a vacuum conveyor belt system upon which a 
stack of said planar wooden members is adapted to be 
disposed behind a planar wooden web member feeder gate 
for sequential feeding from the bottom of the stack through 
the gate. 

14. A method of manufacturing a wooden I-beam from a 
pair of elongated wooden ?ange members each having a 
longitudinal groove formed in one of the faces of the ?ange, 
and planar wooden web members having opposite longitu 
dinal edges, comprising the steps of conveying an opposing 
pair of said ?anges along left and right hand ?ange chutes 
within the machine utilizing a plurality of infeed ?ange drive 
rolls; conveying a plurality of web members between said 
?ange chutes in end-to-end relationship with a plurality of 
top and bottom web drive rolls; said left and right hand 
?anges being gradually converged to enable the web edges 
to be respectively inserted into the ?ange grooves in joined 
relationship to form the beam; conveying the joined beam 
towards a discharge end of the said machine with a plurality 
of ?ange outfeed drive rolls, wherein the step of conveying 
said web members between said ?ange chutes includes the 
additional step of sequentially feeding said web members 
into the top and bottom web drive rolls from a web infeed 
hopper having a web feeder gate behind which the said web 
members are stacked, by engaging the lower surface of a 
bottommost web member with a vacuum conveyor belt to 
create suction which is applied to advance said web member 
beneath said feeder gate. 


